Elastomer-based composite materials are primarily rubber compounds of different designation. In spite of the fact that a carcass rubber compound based on a blend of styrene butadiene rubber (SBR) (grade SKS-30ARKM-15) and isoprene rubber (grade SKI-3) possesses satisfactory processing and service properties, research is now being conducted to develop new compositions using readily available components with the aim of improving the physicomechanical and service properties [1] .
Carcass rubbers must possess high tensile strength, elasticity, fatigue resistance, heat ageing resistance, and low heat build-up, and ensure the necessary rubberto-cord bond strength. A multilayer rubber compound is deformed simultaneously with its layers, and also undergoes shear strains, which are due to mutual displacement of neighbouring layers. The rubber-tocord bond strength should wherever possible be at the maximum possible level, because in this case there is a reduction in heat build-up and in the predisposition of the tyre carcass to separate into layers. The carcass rubber takes part in load redistribution between the strands and layers of the cord, reduces the effect of shock loads on the cord, prevents its mutual wearing, and partly protects it against the wet.
To improve the mechanical properties of the rubber compounds and increase the rubber-to-cord bond strength, modifiers are used. For rubber mixes based on SKS-30ARKM-15 and SKI-3, the expensive and very scarce resorcinol-urotropin modifier RU-1 is used on an industrial scale [2] . This modifier raises the carcass rubber-to-cord bond strength but does not ensure sufficiently stable bonding at high temperature and humidity.
In this context, we have attempted in the formulation of a carcass rubber mix based on SKI-3 isoprene rubber and SKS-30ARKM-15 styrene butadiene rubber to replace modifier RU-1 with a synthesised reactive oligomer (RO) -epichlorohydrin oligoester methacrylate (ECHOMA), which has in its matrix an ether bond, chlorine, and a terminal hydroxyl group [3] .
The ECHOMA was synthesised by the bulk polymerisation of ECH by a cationic mechanism in the presence of anhydrous TiCl 4 , benzyl chloride, and methacrylic acid as a cocatalyst and molecular weight regulator.
Depending on its molecular weight, the synthesised ECHOMA comprises a cream-coloured liquid or viscous (resinous) product. It is soluble in benzene, dioxane, acetone, and ethyl ether, and insoluble in water, petroleum ether, chloroform, carbon tetrachloride, and alcohols, and it has at the ends of the macromolecular chain a double bond and a hydroxyl group.
IR spectroscopy was employed to identify the chemical structure of ECHOMA:
To modify the SKS-30ARKM-15 rubber, use was made of ECHOMA with a chlorine content of 36%, in a quantity of 2-3 parts per 100 parts SBR.
With the above taken into account, the mechanochemical modification of the SBR was carried out, and rubber mixes based on isoprene and ECHOMA-modified SBR were developed. Modification of the SBR with ECHOMA was carried out directly during rubber mix preparation. For this, the SBR was first mixed with the oligomer, after which the SKI-3 isoprene rubber was introduced, and then the remaining ingredients. The trial rubber mixes, along with the standard rubber mix, were prepared on a laboratory mill at 25-30°C. The total mixing time was 20-25 min. The mixes were vulcanised for 15 min at a temperature of 150°C.
An effective way to increase the bond strength in the rubber-adhesive-cord system is to intensify the interaction of the components of the adhesive and the carcass rubber in the boundary layer, which is accompanied with the formation of a strong network. The strength of the adhesive joint is characterised by its tear strength, cross-breaking strength, tensile strength, and so on.
The vulcanisation characteristics of the mixes were assessed on a Monsanto flow meter with a rotor vibration angle of 1°. The best indices are obtained when ECHOMA with a molecular weight of 2000 and 4000 is introduced into the rubber mixes.
An investigation was made of the properties of vulcanisates based on a blend of isoprene rubber and ECHOMA-modified SBR. It was established that the necessary density of the vulcanisation network and level of the physicomechanical properties of the indicated rubber compounds are achieved twice as rapidly by comparison with rubber mixes based on unmodified SBR.
The formulation of the rubber mixes is presented in Table 1 , and the physicomechanical properties of the vulcanisates in Table 2 .
The physicomechanical and service properties of vulcanisates of the developed rubber mix were compared with the existing carcass rubber mix. As can be seen from the data in Table 2 , in contrast to the base variant, when a composite of SKI-3 and ECHOMA-modified SKS-30ARKM-15 is used in the rubber mix, there is an improvement in the tensile strength, nominal stress under 100 and 300% elongation, tear strength, and fatigue strength under repeated elongation of the vulcanisates.
It was established that the bond strength of rubber compounds to tyre cord of grade 25 KNTS in the case of vulcanisates of the modified rubber mixes even at 120°C is higher than that possessed by the standard rubber compound under normal conditions. This has made it possible to eliminate the use of very scarce modifier RU-1 in the composition of the rubber compound, while shortening of the vulcanisation time will lead to a saving of sulphur, an excess content of which has an adverse effect on the properties of the vulcanisates.
The ECHOMA-modified SBR promotes an improvement in the adhesion between the polymer phases, preventing the process of their separation, and improves the compatibility of the polymers in the interphase zone. 
